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Algebraically independent generators of invariant differential
operators on a bounded symmetric domain
(Takaaki NOMURA)
Riemann $M$ , $M$ Lie $G$
. , $M$ , $G$ (G- )
, $M$ . , $G$
Lie , $K$ , $M=G/K$ $G$
$D(M)^{G}$ , $r$ ( $=G/K$ ) polynomial algebra $YC$
[1]. , $M$ , $G$ $M$
(holomorphic) Lie ( ) , $D(M)^{G}$
, , explicit .
Jordan 3 [3], [6], [7] ,
Jordan 3 . , [4] Jordan
.
\S 1. Jordan 3
Jordan 3 . Jordan 3 $V$ , $V$
(1),(2) trilinear (3 ) $\{\cdot, \cdot, \cdot\}$ : $V\cross V\cross Varrow V$
: $\forall a,$ $b,$ $u,$ $v,$ $w\in V$
(1) $\{u, v, w\}=\{w, v, u\}$ ,
(2) $\{a, b, \{u, v, w\}\}-\{u, v, \{a, b, w\}\}=\{\{a, b, u\}, v, w\}-\{u, \{b, a, v\}, w\}$ .
, Jordan 3 $V$
(3) $V$ ,
(4) $\{u, v, w\}$ $u,$ $w$ C- , $v$ C-
.
, $V$ Jordan 3 . $V$ u $v(u, v\in V)$ $Q(z)$
$(z\in V)$ :
( $u$ $v$ ) $w=\{u, v, w\}$ , $Q(z)w=\{z, w, z\}$ .
u v C- , $Q(z)$ C- . 2 $A,$ $B$ , $[A, B]$ $;=$
AB–BA , (2)




(1.1) $(u,v)$ $:=tru\square v$
$V$ ( ) , Jordan 3 $V$ it positive
.
1. $p\cross q$ $M_{pq}(C)$ ,
$\{u, v, w\}$ $:= \frac{1}{2}(uv^{*}w+wv^{*}u)$ $(u, v, w\in M_{pq}(C))$
. , $v^{*}=^{t}\overline{v}$ ( B ). ,
tr $u \square v=\frac{1}{2}(p+q)$ . trace(uv’)
( trace )
, $M_{pq}(C)$ positive Jordan 3 . I
, $G$ Lie , $K$ , $G/K$
. $G,$ $K$ Lie 9, $f$ , $\mathfrak{g}=f+\mathfrak{p}$ $g$ Cartan
. , $f$ c , $Z_{0}\in \mathfrak{c}$ , $p$ $\mathfrak{p}_{\mathbb{C}}$
$Pc=\mathfrak{p}_{+}+\mathfrak{p}_{-}$ , $\mathfrak{p}\pm$ ad $z_{0}$ i-
. $\emptyset c$ $\mathfrak{g}$ (conjugation) $\sigma$ , $\mathfrak{p}_{+}$ 3
$\{u,v,w\}$ $:= \frac{1}{2}[[u, \sigma(v)],w]$
, $\mathfrak{p}_{+}$ positive Jordan 3 ( , $P+$ $g_{C}$
Lie ). , $\emptyset c$ $t+i\mathfrak{p}$ $\tau,$ $\mathfrak{g}_{C}$
Killing $B$ ,
2tr $u\square v=-B(u, \tau(v))$ $(u, v\in p_{+})$
.
, Lie , Lie , explicit
, Jordan 3 , Jordan .
2. $\mathfrak{U}$ Jordan . $\mathfrak{U}$ $\mathfrak{U}_{\mathbb{C}}$
Jordan , $\mathfrak{U}_{C}$
(1.2) $\{u, v, w\}$ $:=(u\overline{v})w+u(\varpi w)-\overline{v}(uw)$
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Jordan 3 Jordan (1.2)
.
, , $V$ positive Jordan 3
. , $V$ (1.1) . $z\in V$ , $z\square z$
, $(z$ $z)^{1/2}$ .
$\Vert z\Vert_{\infty}$ $:=\Vert(z\square z)^{1/2}\Vert$ ( $(z\square z)^{1/2}$ )
. $\Vert\cdot\Vert_{\infty}$ $z$ .
$\mathcal{D}$ $:=\{z\in V;\Vert z\Vert_{\infty}<1\}$
, $D$ $V$ . $0\in \mathcal{D}$ symmetry $zrightarrow-z$
. , ,
( Harish-Chandra , Langlands
$[2,Lemma2]$ ).
$B(z, w):=I-2z\square w+Q(z)Q(w)$ $(z, w\in V)$
$V$ C- , Bergman . , $z,$ $w\in \mathcal{D}$ , $\det B(z, w)$
$\mathcal{D}$ Bergman . , $z\in \mathcal{D}$ $B(z, z)$
.
$D$ Lie $G$ , $0\in \mathcal{D}$ $G$
$K$ . $K$ $G$ , Cartan –U
, $K$ $V$ C- , $K$ $\mathcal{D}$ C
. Bergman :
$B(gz,gw)=(d_{z}g)B(z, w)(d_{w}g)^{*}$ $(g\in G, z, w\in D)$ .
, $d_{z}g(v)$ $:= \frac{d}{dt}g(z+tv)|_{t=0}$ , $g$ $d_{z}g\in GL_{\mathbb{C}}(V)$ . ,
$(d_{w}g)^{*}$ C- $d_{w}g$ (1.1) adjoint.
\S 2.
$V$ $v$ $v^{(2j-1)}$
$v^{(1)}$ $:=v$ , $v^{(2j+1)}$ $:=Q(v)v^{(2j-1)}$ $(j=1,2, \ldots)$
. ,
(2.1) $v^{(2j+1)}$. $=(v\square v)^{j}v$
3
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. $V$ (1.1) $V$ $f1,$ $\ldots,$ $f,$ ( $r$ $V$ )
$f_{j}(v)$ $:=(v^{(2j-1)}, v)$
. (2.1) $v\square v$ ,
. $V$ , $V^{R}$ , $V^{R}$
. $K$ $D$ C- , $K$ $V$ C-
. $V^{R}$ K- Po1$(V^{R})^{K}$ .
1. $fi,$ $\ldots$ ; $f_{r}$ Po1$(V^{R})^{K}$ . I
$z\in \mathcal{D}$ , Bergman $B(z, z)$ ,
$B(z, z)^{1/2}$ . 1 $f_{j}$
$p_{j}(z, v)=f_{j}(B(z, z)^{1/2}v)$ $(z\in \mathcal{D}, v\in V)$
.
1. $j=1,2,$ $\ldots$ ,
$p_{j}(z, v)=((Q(v)B(z, z))^{j-1}v,$ $B(z, z)v)$ $(z\in D, v\in V)$ . I
: $V^{R}\ni v\mapsto Q(v),$ $V^{R}\ni z\mapsto B(z, z)$ , ,
, 1 , $V^{R}\cross V^{R}$ $\mathcal{D}\cross V^{R}$
.
, $T^{*}(\mathcal{D})\approx \mathcal{D}\cross V^{R}$ $\mathcal{D}$ . $G$ $T^{*}(D)$
$g\cdot(z, v)=(gz, (d_{z}g)^{*-1}v)$ $(g\in G, z\in D, v\in V^{R})$
.
2. $p_{1},$ $\ldots.,p_{r}$ $T^{*}(\mathcal{D})$ G- . 1
$p_{j}$ , $p_{j}(x, \partial/\partial x)$
$p_{j}(x, \partial/\partial x)e^{{\rm Re}(x,y)}=p_{j}(x,y)e^{{\rm Re}(x,y)}$
. 2 , $p_{j}(x, \partial/\partial x)$ $\mathcal{D}$ G- .
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